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INTRODUCTION
Adenomyosis refers to a common gynecological disease wherein the endometrial gland or stroma appears in the myometrium and is accompanied by compensatory hypertrophy and proliferation of peripheral smooth muscle cells. The etiology and pathogenesis remain unclear. Currently, studies suggest that adenomyosis belongs to the junctional zone (JZ) lesions, also known as subintimal muscle, located between the endometrium and extrauterine myometrium, which shows cyclical variation owing to the effect of estrogen and progesterone. When the endometrial zona basalis is damaged, the endometrium directly invades the adjacent JZ, resulting in diffuse or limited thickening of JZ and adenomyosis formation. Imaging changes of JZ lesions detected by ultrasound and magnetic resonance imaging (MRI) have become reliable indicators for clinically diagnosing adenomyosis [1, 2] . Cystic adenomyosis, also known as cystic adenomyoma or adenomyotic cyst, is a special type of adenomyosis, which is a cystic structure lining the endometrium and covered with the uterine smooth muscle, containing old blood cyst fluid. Most of the case reports of cystic adenomyosis revealed that the lesions are located in the uterine muscular wall or subserosa.
CASE PRESENTATION
This study was conducted in accordance with the Declaration of Helsinki and approved by the Ethics Committee of Jilin University. Written informed consent was obtained from all participants. We reviewed two cases of intrauterine cystic adenomyosis recently treated at our department and explored the clinical features and treatment options to provide a reference for the early diagnosis and rational treatment of the disease. The study was reviewed and approved by the First Hospital of Jilin University Institutional Review Board. All study participants, or their legal guardian, provided informed written consent prior to study enrollment.
Case 1: Chief complaints
A 36-year-old woman was admitted to the hospital owing to an increase in menstrual blood volume and abnormal echo in the uterine cavity for 7 months.
History of present illness
Since September 2016, the patient's menstrual period was extended to 6 d without any significant cause, and the menstrual blood volume was increased two-fold of the previous amount. She was admitted to a local county hospital. Doppler ultrasound examination revealed an abnormal intrauterine echo; thus, the physician suggested a dilation and curettage of the uterus, which she rejected. In October 2016, she found that the increase in menstrual blood volume was obviously aggravated, reaching about three times of the ordinary volume; then, she underwent Doppler ultrasound examination at the local hospital again. The results showed an intrauterine mildly strong echo (21 mm × 13 mm). The pathological results after curettage revealed the endometrium at the proliferative phase. After her menstrual period, she obtained a recheck of gynecological ultrasound, which showed the endometrial thickness to be 12 mm. Then, she was asked to be followed. Two months before hospitalization, her dysmenorrhea was progressively aggravated, and the bleeding was not changed, presenting as hypogastrium cramps at the menstrual period.
History of past illness
Her previous history included undergoing a cesarean section at a local hospital 15 years ago with three induced abortions thereafter.
Physical examination upon admission
She had smooth vagina and soft mucous membrane, normal and smooth cervix, and anterior uterine body with a size of about 7.0 cm × 6.0 cm × 6.0 cm, which was hard and tough with normal uterine mobility but without tenderness. No abnormality or tenderness was noted in the double appendage area; vaginal secretions were white and less, without abnormal flavor. 
Laboratory examinations

Imaging examinations
The gynecological ultrasound examination on April 6, 2017 at our hospital revealed the following: the uterine body was anterior, measuring 61 mm × 55 mm × 54 mm, the shape of the uterus was symmetrical, and the velamen was smooth; two low echogenic areas were detected in the smooth muscle wall; and the larger one with clear border was located in the back wall, measuring 11 mm × 8 mm, although the uterine cavity line was unclear. The endometrial thickness was 20 mm, with an uneven echo. A mixed partially strong echogenic area of 31 mm × 24 mm × 24 mm in the uterus with blood flow was found, in which there was an irregular liquid anechoic area with a size of 20 mm × 18 mm × 16 mm and the liquid content was not clear. The size and echo of the ovaries were normal. She was clinically diagnosed with an intrauterine lesion (endometrial polyp or cystic adenomyosis), adenomyosis combined with small myoma, and scarred uterus after caesarean section.
After admission, she underwent hysteroscopy under the guidance of ultrasound with general anesthesia. During the operation, a neoplasm measuring about 4.0 cm × 3.0 cm × 4.0 cm was found, which was located in the anterior wall from the base of the uterus to near the isthmus with a length of 3.0 cm and had mulberry-like surface and thick pedicle. The endometrium was pink and white and diffusely proliferated. The opening of the bilateral fallopian tubes could be seen. The neoplasm was opened using an annular electrode; then, chocolate-like liquid flowing out from it was observed. The neoplasm was resected from the pedicle using the annular electrode, and a Mirena ring was placed in the uterus at the same time. Postoperative pathological examination (Pathology No. 614984C) revealed that the endometrium had secretory changes and adenomyosis in the uterine cavity. Postoperatively, intramuscular injections of 3.75 mg diphereline once every 28 days for a total of three times were administered to the patient. Two months after the operation, the patient's return visit showed obviously alleviated dysmenorrhea. Gynecological Doppler ultrasound examination revealed that the uterus had notably shrunk compared with its previous size and the intrauterine Mirena ring was in normal position.
Case 2: Chief complaints
A 39-year-old woman was admitted to the hospital owing to relapse of uterine fibroids after undergoing hysteromyomectomy twice.
History of present illness
On February 19, 2017, the patient found continuous heavy vaginal bleeding in dark red color. Thus, on March 5, 2017, she visited a physician at a hospital in Changchun City. Gynecological Doppler ultrasound examination revealed relapse of uterine fibroids. To confirm the result, she visited physicians at our hospital and other hospitals in Changchun and obtained the same diagnosis of recurrent uterine fibroids and possible degeneration. Surgery was suggested. Then, she was admitted to our hospital due to the uterine fibroids with a moderate amount of bloody secretions without abnormal flavor.
History of past illness
The patient underwent hysteromyomectomy at a hospital in Changchun, China in 2007. She self-reported that three uterine fibroids, measuring 2 cm in diameter, were removed, but no follow-up was conducted after the operation. In 2012, a physical examination at a hospital in Changchun showed relapse of uterine fibroids, but pregnancy was also noted. Hence, in 2013, she underwent a cesarean section and intraoperative hysteromyomectomy at the same time at a hospital in Changchun City. She self-reported that two uterine fibroids were resected, and no postoperative review was conducted.
Physical examination upon admission
Smooth vagina and soft mucous membrane; normal and smooth cervix. 
Imaging examinations
Gynecological examination revealed normal vulva development, smooth vagina and soft mucous membrane, normal and smooth cervix with a small amount of blood flowing out, and the uterine body at the anterior position larger than fist and round shaped; the right posterior wall of the uterus was convex, hard, and tough, but the mobility was not normal, without tenderness. Neither abnormality nor tenderness was noted in the bilateral appendage area. Gynecological Doppler ultrasound examination performed on March 11, 2017 revealed the anterior uterus, which had a symmetrical shape and smooth contours with a size of 65 mm × 60 mm × 59 mm. The muscle wall echo was rough and uneven. One low echogenic area of 56 mm × 44 mm at the right posterior wall was found, with an uneven internal echo and peripheral blood flow, in which there were two irregular liquid anechoic areas, with the larger being 40 mm × 29 mm × 22 mm and protruding to the uterine cavity. The uterine cavity line was not clear, and the endometrium was 17 mm thick, with an uneven echo. The size and echo of the ovaries were normal. Pelvis routine scan + enhancement + diffusion by 3.0 T MRI revealed the presence of occupying lesions at the base and posterior wall of the uterus, suggesting possible uterine fibroids with degeneration, multiple small cysts in the cervix, and small amount of fluids in the pelvic cavity. A clinical diagnosis of recurrent uterine fibroids (with the possibility of degeneration), adenomyosis, postoperation of two hysteromyomectomies, postoperative scarred uterus of cesarean section, pelvic adhesion, and mild anemia was made. After appropriately communicating with the patient, hysterectomy, bilateral salpingectomy, and lysis of pelvic adhesions were performed on March 17, 2017. Intraoperative findings were partial intestinal canal adhering to the abdominal wall, mesosigmoid adhering to the left appendage and lateral pelvic wall, and anterior rectal wall mesenterium extensively adhering to the posterior wall of uterine body; there was a small amount of pink ascites in the pelvic cavity; the uterine body was spherically enlarged (about 8 cm × 8 cm × 6 cm) and hard, and the posterior wall of the uterus was evaginated; fibrinoid inflammatory exudation was found on the surface of the uterine body. Cyst with a diameter of about 2 cm could be seen in the bilateral ovaries. The appearance of the bilateral oviducts was normal. After the uterus was opened, a cystic mass with a size of about 5 cm × 4 cm × 4 cm was found in the uterus, attached to the posterior wall with a pedicle. The cystic wall thickness was about 0. 
FINAL DIAGNOSIS
Intrauterine cystic adenomyosis.
TREATMENT
Operation (hysteroscopy and hysterectomy, bilateral salpingectomy). 
OUTCOME AND FOLLOW-UP
Both of them were cured.
DISCUSSION
Clinical manifestations of cystic adenomyosis
In 1908, Cullen [3] first described the formation of capsular space in the submucosa of patients with adenomyosis, and the cysts were lined with normal endometrial glands, filled with chocolate-like fluid. In 1990, Parulekar [4] reported the first case of cystic adenomyosis, and in 1996, Tamura et al [5] reported the first case of cystic uterine adenomyosis in an adolescent. Current clinical data show that the age span of the patients with cystic adenomyosis is broad, ranging from 13 to 54 years, although it is common in adolescent and adult women aged < 30 years. Its clinical manifestation is similar to that of typical uterine adenomyosis, mainly presenting as severe dysmenorrhea, menorrhagia, and chronic pelvic pain. A small number of patients have no clinical symptoms. According to the onset age, cystic adenomyosis can be divided into the adolescent and adult types [6, 7] . There are two sets of diagnostic criteria for the adolescent type. The diagnostic criteria include the following: (1) the age is < 30 years; (2) the cyst is > 1 cm in diameter, and the capsular space is independent of the uterine cavity and surrounded by hyperplastic smooth muscle tissue; and (3) severe dysmenorrhea develops early. The diagnostic criteria proposed by Chun [8] in 2011 are as follows: (1) the onset age is < 18 years, or severe dysmenorrhea develops within 5 years after the onset of menarche; (2) there is no history of operation in the uterus; and (3) the diameter of the cystic cavity is > 5 mm. Both sets of diagnostic criteria have their own advantages and disadvantages, and the former is more consistent with the clinical practice in terms of the standard of histopathology, while the latter is more accurate in the definition of age. The diagnostic criteria for adult type are more obscure, generally referring to those with the onset age of > 30 years and most with a history of uterine operation.
In this study, both patients presented with dysmenorrhea, hypermenorrhea, and a history of cesarean section, and the second patient had a history of hysteromyomectomy twice, suggesting that the clinical manifestations and pathogenesis of intrauterine cystic adenomyosis are similar to those which originate from other parts.
Diagnostic methods and differential diagnosis of intrauterine cystic adenomyosis
In this study, both cases showed an intrauterine mass with a diameter of 3-5 cm (Figure 1 ). The surface of the mass was red mulberry shaped or yellowish-white and smooth. As the mass was opened, chocolate-like liquid flowed out. The inner wall of the cyst was smooth, with a thickness of 0.5-0.8 cm. The pathological examination revealed that the cystic wall was composed of arranged endometrial glands and stroma and covered with hyperplastic muscular tissues.
Transvaginal color Doppler ultrasound examination is convenient and economical for screening intrauterine cystic adenomyosis (Figure 2) . In this study, ultrasound showed low echo masses in the uterine cavity or muscle wall intruding into the uterine cavity, with irregular liquid echopattern inside. There were dense strong echo spots in the liquid echopattern and dotted distribution of blood flow signals. The typical sonographic findings of endometrial polyps are as follows: regularly shaped lesions with a high-level echo and strong echo halo around the lesions can be seen in the uterine cavity, and cysts can be seen in the polyp. Color Doppler can display the typical single blood flow signal supplying the endometrial polyps.
Nuclear MRI is a commonly used method for the clinical diagnosis of uterine adenomyosis. The T2W1 characteristics of adenomyosis include the broadening JZ and ill-defined shadows mixed by hypointensity and hyperintensity [9] . In this study, an intrauterine thick-walled cyst was displayed in the MRI scan, which showed hyperintensity in T1 weighted image, moderate to high intensity in T2 weighted image, and low intensity in the edge (Figure 3 ). MRI plays a vital role in the differential diagnosis between adenomyosis and uterine fibroid degeneration [10] . The characteristics of uterine fibroid hyalinosis in MRI are moderate intensity in TIW1 and low intensity in T2W1, while uterine fibroids mucinous degeneration has a characteristic of high intensity in T2W1, sometimes characterized by multiple patches, without reinforcement in the enhanced scan. MRI can not only reflect the characteristic signal of the tumor to identify the position and size but also identify the complex uterine malformations, which is the best diagnostic method for the disease [11] . The specificity and sensitivity of serum CA-125 level in the diagnosis of cystic uterine adenomyosis are low, but an increased CA-125 level is helpful in the differential diagnosis of the disease from endometrial polyps and uterine myoma degeneration. Takeuchi et al [12] reported that the CA-125 level can be from normal to > 500 U/mL in patients. In this study, CA-125 level was normal in one case and as high as 1212.00 U/mL in the other case. The reasons may be as follows: first, since the intrauterine lesion was huge, and a large amount of CA-125 produced by the lining endometrial epithelium and interstitial cells in the lesion was released into the blood, the diffuse type of uterine adenomyosis had an elevated CA-125 level; second, during the operation, a large area of inflammatory cellulosic exudation was found on the surface of the uterus, which was considered as complicated with pelvic inflammatory disease, leading to a significant increase in CA-125 level.
The therapeutic principle for cystic adenomyosis is radical resection of the lesions, promoting fertility and preventing recurrence. The therapeutic modality can vary according to the onset age, request of fertility, location and size of the lesion, and symptoms [13] . Hysteroscopic resection of lesions is preferred for the treatment of intrauterine cystic adenomyosis [14] . In this study, one patient underwent hysteroscopic resection and intrauterine Mirena ring placement at the same time. It not only effectively alleviated her symptoms of dysmenorrhea and increased menstrual volume but also led to endometrial atrophy by local release of efficient progestin in the uterine cavity, so as to effectively prevent disease recurrence. However, if the cyst is too large to perform hysteroscopic surgery, total hysterectomy can be considered if the patient has no fertility request [15] Although cystic adenomyosis is common, the location of cystic adenomyosis in the uterine cavity is rare. The case report would bring more attention on the diagnosis. However, these two cases were of different phases and not comparable, which needs more cases to be collected to gain evidenced value.
In conclusion, cystic adenomyosis is a rare type of adenomyosis of the uterus, and intrauterine cystic adenomyosis has even been less reported. Owing to the clinicians' low understanding of the disease, it is easy to be misdiagnosed or missed in the diagnosis. At present, there is no clinical data with large samples to confirm its prognosis, influence on fertility, and whether postoperative medication can effectively prevent its recurrence. How to detect and treat intrauterine cystic adenomyosis effectively and develop effective methods to prevent its recurrence is an urgent problem that needs to be resolved.
CONCLUSION
Intrauterine cystic adenomyosis could be treated by hysterectomy or by hystscopy. 
